MOF-74 materials belong to a family of metal-organic frameworks (MOFs) that has been intensely studied due to their distinguished characteristics which include high microporosity, robustness, and presence of open metal sites. The latter widen the applications of MOF-74 materials in diverse fields such as molecular sensing, gas storage, separation, and catalysis. [1] Introducing heterogeneity into the MOF-74 scaffold is currently emerging as an attractive strategy to expand their applications in catalysis and magnetism. However, conventional solution-based (solvothermal) approaches to mixed-metal MOF-74 synthesis is still a burden to obtain materials with precise stoichiometric composition.
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[2] We now present a novel, all solid-state synthetic methodology for targeted, efficient and clean synthesis of microporous mixed-metal MOF-74 frameworks with 1:1 ratio of different divalent metal nodes. Our approach is mechanochemical, [3] and has been developed from detailed in situ X-ray diffraction studies of mechanochemical assembly of Zn-MOF-74.
[4] The strategy is based on utilizing a specifically prepared coordination polymer as a primary metal precursor that further assembles with a secondary metal source into the three-dimensional MOF-74 structure. This is, to the best of our knowledge, the first general mechanochemical methodology for the targeted synthesis of mixed-metal MOFs. Based on a combination of proton-transfer, and coordination-driven self-assembly during milling, it permits the combination of diverse metal nodes, including: Zn, CoII, NiII, MnII, CuII, Mg and even Ca. 
